Social and cultural backgrounds further suggest the importance of studying interpersonal correlates of adjustment among Chinese PWE. Asian cultures prioritize relationships over individual orientations when dealing with stressful events. Cross-cultural studies have consistently found that in coping with stress although social support has similar benefits for Asian and European Americans, the former weight more heavily the maintenance of interpersonal emotional well-being and relational harmony over seeking support for personal problems. 21, 22 In addition, Asians hold a strong belief in interdependence among close social partners and place less emphasis on Western cultural imperatives of personal agency and accomplishment. 23 While perceived personal control is associated with psychological well-being among Americans in the face of job demands, confidence in interpersonal cooperation is associated with less psychosomatic and depressive symptoms among Chinese. 24 In the West, adult PWE in general report higher levels of social problems and social isolation than does the general population 25 ;
in particular, those who experience poorly controlled seizures have been found to be more dissatisfied with their social relations than with any other life domains. 26 A study 27 found that two-thirds of PWE had no confidants, 34% had never formed a true relationship, and only 16% were involved in a steady marriage or cohabiting relationship. The social difficulties experienced by adult PWE might be due to impoverished social skills, as perceived interpersonal difficulties were associated with lower assertiveness, 28 difficulties in formulating language and organizing thoughts in conversation, 29 and externalized disruptive behaviors (i.e., aggressiveness, inattentiveness, hyperactivity) [30] [31] [32] [33] among children with epilepsy. No studies have investigated the association between social skills and emotional distress in PWE. This study aims to examine the personality and interpersonal correlates of psychological morbidity in a sample of Chinese PWE. Relatively little is known about the positive impact of personality. Amir and colleagues 34 have shown that a generalized sense of mastery mediated the negative impact of perceived disease severity (i.e., predictability of seizures and physical distress during and immediately after a seizure) on the QoL of middle-aged PWE. Therefore, we intended to assess multiple dimensions of the personality using the Temperament and Character Inventory (TCI) in the present sample of Chinese PWE. The TCI was derived from the Cloninger's unified biopsychosocial theory to provide a comprehensive assessment on both genetically determined and developmentally determined traits. 35, 36 Temperaments, stable across one's lifespan and basic stimuli-response characteristics, include Harm Avoidance (behavioral inhibition), Reward dependence (behavioral maintenance), and Persistence (behavioral perseverance despite frustration and fatigue). Characters, susceptible to change due to interpersonal interactions throughout different developmental stages in the lifespan, include Self-Directedness (regulation of goal-directed behaviors), Cooperativeness (tendency towards social tolerance, empathy, and compassion), and Self-Transcendence (degrees of identification with the nature and acceptance of ambiguity and uncertainty). Among these Temperaments and Characters, Harm Avoidance and Self-Directedness have been found to be associated with psychological morbidity across clinical and nonclinical populations. [37] [38] [39] [40] [41] Based on previous evidence in children with epilepsy [30] [31] [32] [33] , we also intended to assess the social skills using the Social Performance Survey Schedule (SPSS) 42 and the associations of the social skills with psychological morbidity in our respondents. The 100-item measure assesses representative samples of social behaviors that are summarized into Positive Behaviors (e.g., ''warm'', ''sympathetic'', ''sensitive'') and Negative Behaviors (e.g., ''manipulative'', ''rude,'' ''insensitive''). The SPSS scores have been found to be predictive of psychological morbidity among psychiatric and medical patients. [43] [44] [45] Our hypotheses are as follows:
Maladaptive personality traits will be positively whereas adaptive traits will be inversely associated with psychological morbidity in Chinese PWE.
Hypothesis 2. Presence of adaptive social skills and absence of maladaptive social skills will be inversely associated with psychological morbidity in Chinese PWE.
Materials and methods

Respondents
The 54 respondents ranged in age from 19 to 75 years (mean = 40.70, SD = 12.20); 27 were female and half (n = 31, 57%) were single. Their average number of years of education was 10.91 (SD = 3.23). Twenty-four (44%) respondents reported being in fulltime employment and 23 reported being unemployed (33%) or in part-time work (10%); 19 were receiving welfare financial assistance. Fifteen respondents reported having generalized epilepsy, 11 simple or complex partial epilepsy, and 28 an unknown epilepsy type. Chronicity averaged 20.82 years (SD = 12.46) with a mean age of onset of 18.99 years (SD = 15.82). The mean number of monthly seizure attacks was 3.61 (SD = 4.28). All respondents were taking AED daily (mean = 1.80; SD = 1.28), while none had received surgical treatment for epilepsy. The demographic and clinical characteristics of the respondents are summarized in Table 1 .
Measures
We used a standardized pro-forma to obtain demographic information (e.g., age, marital status, education level) and a Chart Review Data Sheet to record medical information. The respondents also completed a list of the following measures that have been pilottested in a group of six PWE to ensure item comprehensibility and validity.
Perceived impact
We developed four items to assess the impact of epilepsy: severity of epilepsy, severity of AED side effects, impact of epilepsy on living, and discrimination due to epilepsy. The respondents rated the items on a 5-point scale ranging from 0 (not at all) to 4 (very much). The scale was found to be reliable, with a Cronbach's alpha of .84.
Psychological morbidity
The 14-item Chinese Hospital Anxiety and Depression Scale (HADS) 46 was employed to assess psychological morbidity using a 4-point scale (ranging from 0 = not at all to 3 = very much indeed). Anxiety (HADS-A) and depressed mood (HADS-D) scores were calculated separately by summing across seven items (range = 0-21). A cut-off subscale score of eight (!8) was used to index clinically significant anxiety or depressed mood. 9 The alphas for the HADS-A and HADS-D were .88 and .78 respectively in the current administration. 
Social skills
The 100-item Social Performance Survey Schedule (SPSS) 42 was used to assess positive (50 items) and negative (50 items) interpersonal behaviors and social skills (Positive Behaviors; Negative Behaviors). The respondents rated each item on a 5-point scale ranging from 0 (not at all) to 4 (very much) (possible range = 0-200). The scores for Negative Behaviors were reversecoded so that a higher score indicated a higher level of social skills. The original scale was translated into Chinese by the first author, then back-translated into English by a second Cantonese-speaking
Chinese translator with a university degree in translation who was naïve to the study. The authors examined the semantic and conceptual equivalence of the original version and the backtranslated version. Discrepancies between the two versions were resolved at joint meetings between the translators and when necessary by reiteration of the translation process. The alphas for Positive Behaviors, Negative Behaviors, and the full scale were .96, .93, and .92 respectively.
Data collection
After obtaining approval from Ethics Committees of The University of Hong Kong, we recruited respondents from the three district offices of the Community Rehabilitation Network (CRN), the largest community support group for Chinese medical patients in Hong Kong. The inclusion criteria were as follows: being aged 18 years or older, Cantonese speaking Chinese, and having been formally diagnosed with epilepsy. The exclusion criteria included having a history of neurological conditions other than epilepsy, having cognitive or intellectual impairment, having received a psychiatric diagnosis, or currently using psychiatric medications except AED. A total of 127 members were identified from the organization's registry by CRN staff. The first author (T Ma) confirmed the eligibility of each potential respondent using telephone screening, resulting in 91 potential respondents. Thirty-seven of them refused to participate due to lack of time (n = 27), lack of interest (n = 8), and unfit assessment schedule (n = 2). We were not able to obtain the demographic and medical characteristics of the 37 nonrespondents. After being fully apprised of the study, 54 individuals gave their informed consent and completed the assessment via a semi-structured interview.
Data analysis
A series of hierarchical regressions was conducted to examine the independent effects of personality traits and social skills using the Statistical Package for the Social Sciences (version 16; SPSS Inc., Chicago, IL). In separate regression models, the first step involved entering the values for the demographic and medical characteristics and for the perceived impact of epilepsy that were significantly correlated with any of the predictor variables and HADS scores. The scores for each personality trait or Positive/ Negative Behavior were entered in the second step.
Results
The 54 respondents averaged scores of 7.24 (SD = 4.25) for anxiety and 5.78 (SD = 3.94) for depressed mood. Using a cut-off score of eight 9 , 23 respondents (95% CI AE11.07%) indicated clinically significant anxiety (M = 11.30; SD = 2.74) and 14 (95% CI AE9.81%) indicated clinically significant depressed mood (M = 11.14; SD = 2.63). We compared the TCI scores in the present sample with those in a larger sample of Chinese healthy controls (n = 400). 47 ( Table 2 ). The Chinese 
Table 4
Hierarchical regressions of the associations of anxiety with the personality and social variables.
Step to anxiety and depressed mood were reduced after entering the scores on the TCI Harm Avoidance and Self-Directedness in
Step 2 respectively. We tested the possible moderation effect of the personalities but found nonsignificant results.
Discussion
This study is the first to examine the association of personality traits and social skills with psychological morbidity in Chinese PWE. Some of the personality traits were associated with either both anxiety and depression or only anxiety; poor positive interpersonal behaviors and social skills were associated with depression, while poor negative interpersonal behaviors and social skills were associated with anxiety. High Harm Avoidance, but not other TCI temperament dimensions including Novelty Seeking, Reward Dependence, and Persistence, was associated with high levels of both anxiety and depressed mood in the Chinese PWE. Among the TCI character dimensions, low Self-Directedness was associated with high levels of both anxiety and depressed mood while low Cooperativeness was associated with only high anxiety. Self-Transcendence did not predict psychological morbidity in the Chinese PWE. The present findings are consistent with those of previous studies among healthy populations which showed that Harm Avoidance is highly correlated with anxiety and moderately correlated with depression, and that Self-Directedness is highly inversely correlated with both anxiety and depression, while Cooperativeness is moderately inversely correlated with anxiety only. 48 
Personality traits and psychological adjustment
A recent study reported that high Harm Avoidance and low SelfDirectedness have significant predictive utility for unfavorable interpersonal sensitivity in depressed individuals, who demonstrate a mixture of negative feelings including sadness, anger, and self-hatred due to negative self-image. 41 There is also evidence that low Cooperativeness is the strongest predictor of hostility and paranoia in people with major depression, 41 possibly because people with low Cooperativeness are likely to have less interpersonal tolerance and to distance themselves from others. 35 Our findings suggest that maladaptive personality traits can have a significantly negative impact on perceptions of the social world in PWE, which may in turn unfavorably affect their behavior in and attitude toward interpersonal relationships. The psychosocial adjustment of and public attitude toward epilepsy have long been unfavorable among Chinese populations. [49] [50] [51] [52] Our study adds to the current literature by showing specific personality traits that could be targeted in developing psychotherapeutic and psychoeducational interventions to enhance effective coping with epilepsy. Most, if not all, of the previous studies conceptualize personality as a risk factor in psychological adaptation for PWE, 12, [18] [19] [20] and evidence suggests that traits like neuroticism and introversion contribute to psychological morbidity and unsatisfactory seizure control. 18, 53, 54 Only a few studies have examined the protective effect of personality as a stress-resistance resource 55 for PWE. Unlike temperament dimensions, which are heritable, character dimensions are hypothesized to be developmentally determined 36 and therefore more likely to change as a function of treatment. Our study is the first to propose, while also providing empirical evidence, that Self-Directedness and Cooperativeness can be the target of cognitive-behavioral treatment to facilitate adaptive functioning in Chinese PWE. In particular, SelfDirectedness in the TCI resembles the concept of self-efficacy, which is an important psychological resource for coping with the uncertainty and distress associated with epilepsy. 34 It has been shown that a structured cognitive behavioral therapy (CBT) group can have a positive effect on the outcome measures of self-efficacy in adults with epilepsy. 11 Improving self-directedness in PWE would likely lead to an increase in their self-efficacy or sense of mastery when it comes to managing their symptoms and adjusting to daily living. Moreover, TCI Self-Directedness is a predictor of a rapid and sustained response to CBT. 56 The pretreatment and posttreatment scores on the TCI (the SelfDirectedness score in particular) can be used to plan intervention strategies and evaluate treatment-related psychological adjustment for PWE.
Social skills and psychological adjustment
The present study also revealed that high levels of positive social skills were predictive of low depressed mood in Chinese PWE, which is consistent with previous evidence on the association between low scores for Positive Behaviors (SPSS scores; e.g., ''Has eye contact when speaking,'' ''Shows interest in what another is saying, with appropriate facial movements, comments and Table 5 Hierarchical regressions of the associations of depression with the personality and social variables.
Step questions'') and depression in psychiatric populations. 57 The interpersonal perspective of depression suggests that deficits in social skills, including less adaptive nonverbal behaviors (e.g., lack of smiling, very little gaze), 58 excessive reassurance seeking, 59, 60 and inappropriate negative self-disclosure and low assertiveness, 61 predict negative mood. 61, 62 Lack of social motivation 63 and rejection by strangers 64 and social partners 65, 66 have also been found to be associated with the development and maintenance of depression. This is of specific interest in the sociocultural context of Chinese PWE. Chinese people, especially those with chronic illnesses, expect family members or friends to intuitively anticipate their needs and feelings and support them accordingly. 67, 68 This ''mind-reading'' expectation is the basis of considerable communication failure, disappointment, and depressed mood when expectations are unfulfilled. Psychological interventions like Interpersonal Therapy (IPT) 69 and social skills training 53, 70 could be implemented to improve positive social behaviors in PWE, which could contribute in turn to the prevention and treatment of depression in the population.
On the other hand, we found that high scores for Negative Behaviors were associated with low anxiety in Chinese PWE. In previous studies, PWE have reported a variety of anxiety disorders. Social anxiety disorder in particular is more frequently reported than panic disorder with/without agoraphobia, generalized anxiety disorder, and specific phobia. 71 PWE with high anxiety symptoms are likely to use maladaptive safety behaviors during social encounters, such as direct avoidance, escape behaviors and subtle avoidance. [72] [73] [74] [75] It is likely that PWE inhibit social interaction as a strategy to avoid negative evaluation from others and as a response to their perceived unfavorable social world. 76 For this reason, they may tend to achieve low scores on the Negative Behaviors subscale of the SPSS (e.g., ''Talks too much about oneself,'' ''Gives unsolicited advice'').
Clinical implications
Adaptive personality traits (i.e., Self-Directedness, Harm Avoidance, and Cooperativeness) and social functioning (i.e., Positive Behavior) can be fostered among Chinese PWE in Hong Kong or China using the evidence-based CBT model. 77 To enhance SelfDirectedness, individual or group interventions can help PWE patients identify and modify negative automatic beliefs on the impact of the disease on self-concept and future outlook, facilitating in turn higher self-efficacy in symptom management and treatment adherence. To reduce Harm Avoidance, consisting of unrealistic expectations of social isolations and conflicts, cognitive restructuring 78 can be used to (1) encourage patients to reappraise the negative social beliefs (e.g., ''I've got nothing interesting to say.''; ''I don't really belong.'') and collect contrary evidence for these beliefs, and (2) identify, challenge, and modify thinking errors such as ''mind-reading'', assuming one knows what another person is thinking, and ''catastrophizing'', predicting and dwelling on the worst possible outcome of a situation. To foster adaptive social behaviors (i.e. Cooperativeness, interpersonal skills), social skills training 79 can be administered to PWE patients to improve verbal (e.g., amount of speech, appropriate verbal expressions and questions) and nonverbal (e.g., gestures, postures, gaze, smiles, effective listening skills, tone of voice, facial expression, and expressing attitudes such as friendliness or assertion) social behaviors in a package of procedures including guidance, demonstration, practice and feedback, and homework assignments.
Limitations and conclusion
Some limitations warrant discussion. The small sample used in this study restricted the statistical power of our investigation into the association between predictor variables and psychological morbidity and of our exploration of the nature of the relationships among social skills, personality traits, and psychological morbidity, such as moderation or mediation models. In addition, the healthcare and rehabilitation systems and social and economic cultures of Hong Kong as a special administrative region can be quite different from other parts of PRC, limiting the generalizability of the results to the Mainland Chinese with epilepsy. Future studies should therefore use a larger sample of Chinese PWE from different geographical locations in China. In addition, surgical patients and those with neuropsychiatric comorbidity were excluded in the study, limiting the generalizability of the findings. The present findings were obtained from a community sample of PWE, whom we know little of their clinical characteristics. Based on our initial evidence it is important to examine whether the impact of the examined psychosocial variables varies across PWE with different clinical characteristics such as seizure and epilepsy subtypes. Also, we used a self-report method to assess the social behaviors of the respondents. The scores on the SPSS therefore represent perceived social skills instead of observable behavioral presentation. Future studies might use more ecologically valid methods, such as collateral reports or behavioral observations, to give a more comprehensive and objective picture of the social-interpersonal functioning of PWE. Qualitative interviews can also be used to provide in-depth description on specific aspects of personality and social variables that are salient to Chinese PWE. Lastly, we did not include a control group in the present study. The Chinese PWE in our study had lower scores for both Positive and Negative Behaviors than the Caucasian norm of healthy college students. 48 Future studies are needed to show the relative standing of the social skills of Chinese PWE compared to those of their Chinese healthy counterparts.
Notwithstanding the above limitations, this study contributes to advancing psychosocial research on, and services for, Chinese people with epilepsy. Our findings reveal that three personality traits, namely Harm Avoidance, Self-Directedness, and Cooperativeness, and both Positive and Negative Social Skills are significant psychosocial predictors of adjustment among Chinese PWE. The findings provide clear focuses of assessment for identifying patients at risk of poor adjustment. We expect to observe a similar impact of these personality traits on the psychological adjustment of PWE in the West, because the personality traits assessed by the TCI have been found to have cross-cultural applicability 47 and recent studies have identified the relevance of these traits to psychiatric symptoms among people in the West. 48, 41 On the other hand, we expect to observe a stronger association of interpersonal behaviors and social skills with psychological morbidity among Chinese PWE than those in the West due to distinctly different sociocultural backgrounds, as maintenance of interpersonal relational harmony, 21, 22 interdependence among close social partners, 23 and interpersonal cooperation 24, 80 are uniquely related to psychological well-being among
Chinese people adapting to stressful life events. Adaptive social skills might facilitate higher relational quality and interpersonal cooperation, predictive in turn of higher psychological well-being among Chinese PWE. In addition, based on the finding that these personality traits and social skills are significant predictors of psychological morbidity, clinical services for PWE should introduce psychotherapeutic approaches and psychoeducational programs that cultivate efficacy in self-care symptom management, daily life adjustment (i.e., Self-Directedness), and adaptive interpersonal interaction (i.e., Cooperativeness; Positive and Negative Behaviors). Such programs might enhance the selfefficacy and the quality of interpersonal relationships for people with epilepsy and, in turn, lead to lower levels of anxiety and/or depression.
